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As promi s ed , I am s e n d i n g some i n f o r m a t i o n r egard ing arsenic and lead exposure in homegrown
v e g e t a b l e s . T h i s memo reviews evidence on such e xpo sur e s at s m e l t i n g and mining s i t e s , and I
have attached the relevant sections you requested on v eg e tab l e uptake f a c t o r s of metal s f r om the
risk assessment prepared for U.S. EPA Region 10 at the T a c o m a s m e l t e r s i te.
Evidence f rom other s i te s i n c l u d e s th e f o l l o w i n g :

• S o i l in v e g e t a b l e gardens has been shown to have lower me ta l s c onc en tra t i on s
than soil from other r e s i d e n t i a l areas at the East H e l e n a S m e l t e r s i te (CDC et
a l . 1 9 8 3 ) , th e T a c o m a S m e l t e r s i t e ( P o l i s s a r 1987), and th e A n a c o n d a S m e l t e r
s i t e ( H w a n g et al. 1997). The decrease in concentra t ions is l i k e l y due to the
amending o f garden s o i l s w i t h c o m p o s t , p l a n t d ebr i s , organic f e r t i l i z e r , or
impor t ed so i l . The a d d i t i o n of n u t r i e n t s or m i n e r a l s to soil to increase p l a n t
growth would al so decrease the amount of m e t a l s taken up by p l a n t s .

• The U n i v e r s i t y o f W a s h i n g t o n P a t h w a y s s t u d y ( P o l i s s a r 1987; P o l i s s a r e t a l .
1990) noted that a c c u m u l a t i o n of m e t a l s in home-grown v e g e t a b l e s in the
Tacoma neighborhood was not a s i g n i f i c a n t h e a l t h concern. C o n c e n t r a t i o n s
of arsenic in v e g e t a b l e s were f o u n d to be w i t h i n the range reported for
uncontaminated v e g e t a b l e s . In a d d i t i o n , urinary arsenic l e v e l s o f r e s i d e n t s
ind i ca t ed that exposure to arsenic did not vary between seasons in which
home-grown produce was eaten and seasons w i t h o u t home-grown produce.

• At the Anaconda s m e l t e r s i t e , e a t i n g l o c a l l y grown crops was not r e la t ed to
increased arsenic exposure as d e t e r m i n e d by urinary arsenic l e v e l s in c h i l d r e n
( H w a n g et al. 1997).

T o f u r t h e r i n v e s t i g a t e t h i s i s sue , I e xamined a l l e n v i r o n m e n t a l e xpo sur e s t u d i e s t h a t I c ou ld
i m m e d i a t e l y l o ca t e f r o m various s i t e s , i n c l u d i n g : B i n g h a m Creek , UT (ar s en i c and l ead
e x a m i n e d ; U n i v e r s i t y o f C i n c i n n a t i 1 9 9 7 a ) : L e a d v i l l e , C O ( l e a d . U n i v e r s i t y o f C i n c i n n a t i
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1997b); S a n d y , U T ( l e a d , U n i v e r s i t y o f C i n c i n n a t i 1 9 9 7 c ) ; P a l m e r t o n , P A ( l e a d . A d v a n c e d
Geoservice s 1996; lead a n d cadmium, A T S D R 1994); Coeur d ' A l e n e Basin ( l e a d a n d c a d m i u m ,
I D W H 1999); M i d v a l e , U T ( l e a d , Bornschein e t a l . 1 9 9 1 ) ; A s p e n , C O ( l e a d , A T S D R 1 9 9 2 ) :
G l o b l e v i l l e , CO (arsenic , l e a d , C o l o r a d o Department o f H e a l t h 1994); and B u t t e , MT ( l e a d ,
B S B D H and U n i v e r s i t y o f C i n c i n n a t i 1992). N o n e o f the s e s t u d i e s showed tha t h a v i n g a
v e g e t a b l e garden or e a t i n g l o c a l l y grown v e g e t a b l e s increased e x p o s u r e to t h e s e m e t a l s .
P l e a s e a l so note that much of the arsenic in v e g e t a b l e s such as p o t a t o e s , t o m a t o e s , carrots , beans,
and onions is in the r e l a t i v e l y non-toxic organic form ( Y o s t et al. 1998; S c h o o f et al. 1999).
Only the percentage of arsenic that is in the inorganic form shou ld be used in c a l c u l a t i n g h e a l t h
risks u s ing the arsenic cancer s l o p e fa c t or .

Plea s e let me know if I can p r o v i d e any a d d i t i o n a l i n f o r m a t i o n .

c c : David M e l l a r d , A T S D R
A t t a c h m e n t
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